Simple testicular cyst is increasingly diagnosed because of the general availability of high-resolution ultrasound devices, although its management has been controversial. The authors report their experiences in managing large simple testicular cyst in two adults aged 56 and 68 years. The first patient was hospitalized with a presumptive diagnosis of left hydrocele, and the second patient was hospitalized with left simple testicular cyst. Both patients felt pain in the left scrotum. The maximum diameter of the cyst in both patients was more than 6 cm. The patients were successfully treated with orchiectomy with very good long-term results. The authors indicate that a careful study of the medical history, physical examination, and scrotal ultrasonography may facilitate an accurate preoperative diagnosis. Age, symptom, compliance with the surveillance of the patient, and the size and dynamic ultrasonographic changes of the cyst should all be considered in the selection of the treatment regimen. Such a study may be helpful in managing a simple testicular cyst.
Introduction
Simple testicular cyst is rare, but it represents an interesting group of diagnosis of testicular disease (Hatsiopoulou & Dawson, 2001) . A simple testicular cyst is increasingly diagnosed in the course of scrotal ultrasound examination because of the general availability of modern, highresolution ultrasound devices, although its management has been controversial (Hatsiopoulou & Dawson, 2001) . In this study, we report our experiences in managing large simple testicular cysts in two adults and review the pertinent literature.
Case 1
A 56-year-old male was hospitalized in December 1976 with a presumptive diagnosis of left-sided hydrocele with a history of painless scrotal mass for 30 years, with the mass increased gradually. Three months before hospitalization, he felt pain while standing for a long time. He was otherwise healthy and had no medical history of trauma, surgery, or prior inflammation. Physical examination revealed a round 7 cm × 6 cm × 6 cm nontender, nonfirm mass in the left scrotum. Left testis and epididymis were impalpable. Transillumination was positive. Right testis and epididymis were normal. No ultrasonography was found in his medical record probably because of its unavailability at that time in our hospital. After careful preparation, the patient was operated through left inguinal incision. Exploration of the left testis revealed a 6.5 cm × 6 cm × 6 cm cystic mass, which was palpated under the tunica albuginea. No obvious testis parenchyma was observed, and left orchiectomy was then performed. After incising the wall of the cyst, 180 mL of light yellowish fluid flowed out and a 0.3 cm × 1.0 cm × 1.5 cm testis parenchyma was found. The wall of the cyst was smooth. Microscope examination showed no sperms in the fluid. Pathological examination demonstrated a fibrous wall lined with simple cuboidal epithelial cells but without teratomatous elements or inflammation. The patient was discharged in 2 weeks with no complaints. No evidence of malignancy was found in the right testis or other organs at 10-year follow-up after surgery.
Case 2
A 68-year-old male was hospitalized in October 2001 with a history of painless scrotal mass for 20 years. The mass increased quickly, and for 2 years before hospitalization he felt discomfort or pain while walking. He was otherwise healthy and had no medical history of trauma, surgery, or prior inflammation. Physical examination revealed a round 9 cm × 5 cm × 5 cm nontender, nonfirm mass in the left scrotum. Left testis and epididymis were impalpable. Transillumination was also positive. Right testis and epididymis were normal. Scrotal ultrasonography revealed an 8.6 cm × 5.0 cm cystic mass with a sharply defined wall, no internal echoes, and posterior wall enhancement within the left testis. The testis was explored via a scrotal incision. The tunica albuginea was incised, and the cyst was encountered under a superficially thinned and displaced parenchyma (2.0 cm × 0.5 cm × 0.2 cm). Left orchiectomy was then performed. After incising the wall of the cyst, 160 mL of light yellowish fluid flowed out. The wall of the cyst was smooth. Laboratory examination showed a red blood cell count of 0 to 2/HP, and no sperm or tumor cell was found in the fluid. Laboratory examination showed the following: glucose 0.1 mmol/L, Na 151.5 mmol/L, K 4.3 mmol/L, Cl 100.1 mmol/L, and total protein 1.0 g/L. Pathological examination demonstrated a fibrous wall lined with simple cuboidal epithelial cells, no teratomatous elements or any chronic inflammation or fibrosis was found, and there was atrophy of seminiferous tubules and epididymis. The patient was discharged 9 days after surgery with no complaints. No evidence of malignancy was found in the right testis or other organs at 8-year follow-up after surgery.
Discussion
The first intraparenchymal testicular cyst in humans was reported by Copper in 1845, though later it was found to be a cystic teratoma (Schmidt, 1966) . The first simple testicular cyst in animals (dog) was reported by Barach in 1919 (Barach, 1919 . The first case of simple testicular cyst in infants was reported by Schmidt in 1966 in a 5-monthold infant (Schmidt, 1966) . The first case of simple testicular cyst in adults was reported Tosi and Richardson in 1975 in a 58-year-old man (Tosi & Richardson, 1975) . From 1966 to 2004, fewer than 50 cases of simple testicular cyst were reported in total (Ceylan et al., 2004) . This suggests that simple testicular cyst is a rare disease. However, in 2006, Shergill and colleagues reported 24 cases of simple testicular cyst in adults diagnosed only from 1994 to 2005 (Shergill, Thwaini, Kapsai, Potluri, & Barber, 2006) . This suggests that simple testicular cyst is increasingly being diagnosed during scrotal ultrasound examination possibly because of the general availability of modern high-resolution ultrasound devices. Interestingly, the management of simple testicular cysts has been controversial (Hatsiopoulou & Dawson, 2001) . Further study is needed to address this issue. In this study, we report our experiences in treating large simple testicular cyst in adults. This report suggests that if a patient 50 years and older presents a painful simple testicular cyst with a diameter larger than 6 cm, orchiectomy might be a better choice. Therefore, this report is unique because, to the best of our knowledge, this is the first report providing experiences of how to manage a large symptomatic simple testicular cyst in adults. Such a study may help increase awareness and help in managing a simple testicular cyst.
The etiology of simple testicular cysts is still unknown, although several hypotheses have been proposed (Hatsiopoulou & Dawson, 2001) . One hypothesizes that the cause might be associated with the patient's age and, therefore, simple testicular cysts should be divided into two types: the infant type and the adult type. The infant type might result from a congenital anomaly, whereas the adult type might result from trauma or be associated with chronic infection (Dmochowski, Rudy, Weitzner, & Corriere, 1989; Haber & Cohen, 1992; Takihara, Valvo, Tokuhara, & Cockett, 1982) . However, many of the cases in the literature did not have a medical history of trauma or infection (Hatsiopoulou & Dawson, 2001) , and neither of the patients reported in this study had a trauma or infection history. Furthermore, the biochemistry of the cyst fluid in Case 2 showed normal electrolytes, low protein, extremely low glucose, and no white blood cell. The few red blood cells in the cyst fluid might have been contaminated during surgery. These are characteristics of transudates but not exudates, suggesting that no inflammation was involved in the genesis of the cyst fluid. Therefore, the etiology of simple testicular cysts is still a mystery.
Simple testicular cysts can occur at any age, but most of them occur in men older than 40 years (Rubernstein, Dogra, Seftel, & Resnick, 2004) . The average age of the patients reported in this study is 62.0 years, which is consistent with that reported in the literature (64.5 years; Shergill et al., 2006) . For the infant type, Güçer, Tanyel, and Cağlar (2007) reported that 75% of the patients had a simple cyst in the left testis. For the adult type, Shergill et al. (2006) reported that 71% had a simple cyst in the right testis and 4% had bilateral cysts. In our report, both patients had a cyst in their left testis. The diameter of a simple testicular cyst usually ranges from 0.2 to 2 cm (Rubernstein et al., 2004) . The maximum diameter of the cyst reported by Shergill et al. (2006) in a group of 24 patients was 3.3 cm, whereas the maximum diameter of both the cysts reported in this study are more than 6 cm, which makes our report unique. This suggests that the size of a simple testicular cyst is quite variable.
If the size of a simple cyst is small, these cysts cause no symptoms and are usually not palpable (Takihara et al., 1982) . They may be usually found coincidentally after scrotal ultrasonography for other reasons or are found by pathology examination after orchiectomy in patients with prostatic cancer (Takihara et al., 1982) . When there is spontaneous hemorrhage into the cyst cavity, it is possible that a cyst may present as presumed testicular torsion (Mumtaz, Ruston, & Morgan, 1996) . It is also possible that patients may present with painless or painful scrotal enlargement (Dmochowski et al., 1989) , especially when the diameter of the cyst is more than 5 cm. In this study, both the patients complained about the painful mass in the scrotum. The painful symptom might have been because of the huge size of the cyst.
Pathology is the gold standard for the diagnosis of a simple testicular cyst. A simple testicular cyst must meet the following pathological criteria: (a) residing in the parenchyma of the testis, (b) no involvement of the tunica albuginea, (c) containing sperm-free clear fluid and surrounded by a cyst wall lined completely or partially by flat or cuboidal epithelial cells with a fibrous tissue wall, (d) lacking teratomatous elements within the cyst or testis, and (e) not containing any chronic inflammation or fibrosis in areas outside the cyst wall (Dmochowski et al., 1989; Garret, Cartwright, Snow, & Coffin, 2000; Haber & Cohen, 1992; Tosi & Richardson, 1975) . Both patients reported in this study fulfilled these criteria. In fact, the pathognomonic ultrasound features reported by Rifkin and Jacobs (1983) make it possible to definitively diagnose a simple testicular cyst preoperatively. On ultrasound a simple testicular cyst is characterized by lack of internal echoes with sharply defined walls as well as edge shadowing and posterior wall enhancement. Preoperative ultrasound fulfilling these criteria distinguishes simple testicular cyst from other diseases (Dmochowski et al., 1989) . Although only one case had ultrasonograph result in this study, it represents a typical ultrasonograph of a simple testicular cyst. The differential diagnosis of the simple testicular cyst includes dermoid and epidermoid cysts, epididymal cysts, hydrocele, testicular lymphoangioma, cyst of tunica albuginea, cystic dysplasia, and teratoma. This distinction can be made pathologically (Haber & Cohen, 1992) .
The management of a simple testicular cyst has been controversial. Orchiectomy, testicular parenchyma-preserving enucleation of the cyst, and conservative surveillance by ultrasonography are three choices for patients and doctors (Kratzik et al., 1990) . Orchiectomy might be suggested, because benign lesions might coexist with unrecognized malignant areas (Hobarth & Kratzik, 1992; Khorsandi, Lobby, & Harkaway, 1999) . With this approach, the diagnosis can be definitively confirmed or refuted pathologically. However, there is clearly a significant risk of unnecessary removal of a normal testis if no malignancy is actually detected. This issue is critical for infants and children. In fact, to avoid unnecessary orchiectomy, some doctors advocate testicular parenchyma-preserving enucleation of the cysts because their follow-up with patients revealed no evidence of recurrence (Dmochowski et al., 1989; Kratzik et al., 1990; Sahin, Ozen, Gedikoglu, Ozyavuz, & Remzi 1994) . The suggestion seems reasonable, although testicular parenchyma-preserving enucleation of a small (less than 0.5 cm) cyst might be technically demanding, especially when the cyst lies in the central part of the testis. In recent years, more and more doctors are advocating a "watch and wait" strategy (Bonkat et al., 2007; Hatsiopoulou & Dawson, 2001) . Obviously, this "watch and wait" strategy is a good choice for patients with asymptomatic cyst both for infant type and for adult type. Kratzik et al. (1990) emphasized the importance of performing multiple transverse and horizontal scans for diagnosing simple testicular cyst because not every lesion without internal echoes in the testis is a simple testicular cyst (Kratzik et al., 1990) . This might be more important for patients who decide on a "watch and wait" strategy. Nevertheless, from our experience, surgery intervention is still indicated if (a) there is any ultrasonographic change of the cyst during surveillance; (b) there is poor patient compliance with the surveillance program; (c) there is a painful cyst, though the cyst might not be the only contributor to the pain; and (d) the diameter of the cyst is larger than 3 cm for children or larger than 5 cm for adults. Indication (d) was based on our experience and studies by others (Shergill et al., 2006) . As for choosing orchiectomy or testicular parenchyma-preserving enucleation of the cyst, we advocate that the patient's age should be taken into consideration. If the patient is more than 50 years old, we advocate orchiectomy as shown in this study. If the patient is less than 50 years old, testicular parenchyma-preserving enucleation of the cyst should be a better choice (see Figure 1 ).
In conclusion, we have successfully treated two adults with a simple testicular cyst. A careful study of the medical history, physical examination, and scrotal ultrasonography may facilitate an accurate preoperative diagnosis. The age, symptom, compliance with the surveillance of the patient, and the size and dynamic ultrasonographic changes of the cyst should all be considered in the selection of the treatment regimen. 
